-273. The influence of the birth of a malformed child on the mother's further reproduction. Births which occurred in Birmingham in 1964-70 were assembled into fraternities by computer linkage. By calculating the frequency with which one birth was followed by another and the interval between births the reproductive behaviour of mothers after the birth of a malformed child was compared with that of all mothers, taking account of differences in maternal age, parity, and period of observation. It was found that malformations which resulted in stillbirth or early death were more frequently followed by another birth and that the interval to the following birth was shorter than usual. In this respect malformations did not differ in their effect from other causes of stillbirth and infant death. The birth of children with severe malformations who survived, however, acted as a slight deterrent to further reproduction. The malformation rate among children born after a malformation was double the usual rate; the recurrence rate was particularly high for neural tube defects, 5 % of subsequent children being affected. In spite of this parents of children with central nervous system malformations were not deterred from further reproduction unless the affected child survived.
There have been only a few studies of the attitude of parents with regard to further reproduction after the birth of a malformed child. Specific defects which have been investigated from this point of view include spina bifida (Hare, et al., 1966; Timson, 1970; Walker, Thomas, and Russell, 1971; Richards and McIntosh, 1973; Hunt, 1973) , congenital heart disease (Polani and Campbell, 1955; Apley, Barbour, and Westmacott, 1967; Boon, 1972) , and Down's disease (Newcombe, 1965) . There are also a few references to reproductive behaviour following stillbirths and infant deaths (Newcombe and Rhynas, 1962; Sheps, 1965; Vogel and Knox, 1975) where no attempt was made to distinguish between malformations and other causes of death.
The impression gained by reading these accounts is that the birth of a malformed child may affect the subsequent reproductive behaviour of parents in various ways. Some parents may be so shocked by the event that they may resolve to have no more children in order to avoid any risk of enduring again such a distressing experience. Indeed this course may be urged upon them by genetic counsellors and other advisors in the case of malformations such as neural tube defects where the risk of recurrence may be regarded as unacceptably high. On the other hand some parents may respond by deciding to have another child as quickly as possible to compensate for the disappointment caused by the birth of a defective child. This may be more likely if the malformed child died at or soon after birth. If however the child lives but is severely disabled requiring constant maternal attention the parents may postpone further reproduction for an indefinite period, possibly for ever.
Some of these views are based on parents' stated intentions shortly after the malformed birth and others result from following-up parents for varying periods and noting the number of subsequent children or, in some cases, the total size of the completed family. Interpretation of some of these studies is hampered by the absence of an acceptable control group. There seems to be no record of a (2) for those who have a subsequent birth, the interval from the index birth to the next birth following. There is particular advantage in using both these measures in a series subject to loss by movement out of the study area. It is possible that families in which a stillbirth or early death occurs are more mobile than those where the child survives, and if a higher proportion than average of these families move out of the area, so that subsequent births do not come to notice, the proportion of mothers for whom a later birth is recorded would be less than for less mobile families. This would give an impression of impaired reproductive performance and such a group of women would be expected to show a longer than average interval before the next birth. In fact, because women moving out of the area have a shorter time in which to have their next baby if it is to be included in the study the average interval would tend to be less than normal.
If, therefore, a group of women showed a paradoxical result of fewer subsequent births than usual and a shorter interval between births, one would suspect undue movement of women out of the series and no conclusion concerning their reproductive performance would be permissible. On the other hand, consistency between the two measures-(a) a smaller proportion of mothers having subsequent births and a longer interval before the next birth, or (b) more mothers having later births and a shorter interval-would suggest respectively impaired or enhanced reproductive performance.
In using these measures ofreproductive behaviour to compare a particular group of mothers with all mothers, it is necessary to take account of three important variables which are closely related to reproductive performance-age of the mother, the number of previous children, and the duration of follow-up (which depends of course on the year of the index birth). The effect of these variables on the proportion of index births followed by a later birth is shown in Table I . As would be expected, the proportion falls with increasing age and with reduction in the duration of follow-up, but the relation to the number of previous births is more complicated. When the simultaneous relationship to all three variables is studied a very complex 
RESULTS
Since some malformations frequently result in death at or soon after birth it seemed desirable, before examining the effect of the birth of a malformed child on subsequent reproduction, to investigate whether a perinatal death or a death later in infancy influenced the parents' reproductive pattern. Results of this analysis indicate that both perinatal and later infant deaths are followed by an increased likelihood of a subsequent bitth and that the interval before the next birth is shorter than usual (Table II) . This suggests that parents who have been disappointed in the outcome of a pregnancy by stillbirth or death of the child tend to compensate for the loss. In view of this it is necessary in the analysis which follows to distinguish between malformations which resulted in stillbirth or death in infancy and those where the child survived the first year. It also seems advisable to distinguish between major malformations which threaten survival or seriously impair the quality of life and (Table III) . Of these, 245 were followed by another birth within the period of the study. The number 'expected', based on the experience of all mothers of similar age and parity was 179 and the ratio of observed to expected was 1-37. The mean interval between the birth of the malformed child and the next birth was 664 days. The expected mean interval was 788 days giving an observed to expected ratio of 0 * 84. These ratios closely resemble those shown in Table II based on stillbirths and infant deaths from all causes. This suggests that if the child died, the fact that it was malformed did not deter parents from further reproduction and they tended to hasten the next pregnancy as if the dead child had not been malformed. When divided in this way some categories contain very small numbers. Nevertheless they showed considerable consistency; for every group there were more subsequent births than expected and the mean interval from the malformed birth to the next was shorter than usual. In the case of malformations of the nervous system and of the heart numbers are large enough to establish these points with some confidence. Infants with major malformations who survived the first year numbered 656 of whom 165 had been followed by another birth by the end of the study. The number expected was 180 giving an observed to expected ratio of 0'92. (Table IV) . The mean interval from the malformed birth to the next was 863 days. The expected mean interval was 829 days and the ratio of observed to expected was 1-04. This result suggests that the continued presence in the home of an infant with a major malformation is a slight deterrent to further reproduction by the parents but the effect is small and cannot be regarded as established beyond doubt in this series. The individual groups of malformations can be viewed with even less confidence but there is a suggestion that spina bifida has a slightly greater deterrent effect than the other types.
There were 848 infants with minor malformations who survived the first year. The number followed by another birth (244) was very close to that expected (248) and the mean interval between the index birth and the next was not very different from that expected (Table V) . It appears that minor malformations which carry no risk of death or serious disabliity do not lead to any modification of the parents' reproductive behaviour.
There were 30 infants with minor malformations who died from causes unconnected with the malformation. Eleven were followed by another birth (expected 10' 1) and the mean interval was 930 days (expected 708 days). In view of the small numbers little importance can be attached to this result.
DIsCUssION
The results of this investigation suggest that the birth of a severely malformed child acts as a slight deterrent to further reproduction if the child survives. This is perhaps hardly surprising in view of the exacting nature of the task of caring for children with these defects and the anxiety of parents regarding the outcome. On the other hand if the child is stillborn or dies early in life the parents tend to compensate for the loss in the same way that they do when a non-malformed child dies. This result was somewhat unexpected since it was thought that parents of children with certain types of malformation, particularly neural tube defects would have been told of the increased risk to subsequent children. In view of this it seemed worth while to examine the data further to ascertain the malformation rate among children born after the index case. It was shown in Tables Ill and IV that the series contained 1291 major malformations of which 410 were followed by a later birth. Eighteen of these later births had severe malformations and four had minor defects-a total incidence of 54 per 1000 which is more than double the rate for the series as a whole. Details are shown in Appendix I. There is a high recurrence rate for neural tube defects which were present in seven of the 142 infants born after a malformation of the central nervous system. This corresponds to a rate of49 per 1000 which is morethan ten times the rate for the whole series (4 2 per 1000). This is in accord with previous estimates of the recurrence rate of neural tube defects (Carter, Laurence, and David, 1968) . It is not clear if parents received little information about the possibility of these malformations recurring in later pregnancies or whether they considered the risk to be within acceptable limits.
Although the other malformation groups showed less tendency to specific recurrence the malformation risk in subsequent pregnancies is certainly greater than normal. In particular there seems to be some evidence of an association within sibships between congenital heart disease and clefts of lip and palate, both types of defect being noted in each of four fraternities.
The malformation rate among infants following births with minor defects was even higher than the rate after major malformations, 18 of the 244 children being affected (74 per 1000), but in only four was the second malformation regarded as severe. In ten instances the type of defect was the same as in the preceding birth (Appendix II). Although the risk of recurrence cannot be disregarded most of these minor malformations are amenable to treatment and produce little or no disability. It seems reasonable therefore that parents who have had an affected child should not be advised against having more children and it is clear from the results shown in Table V 
